The aim of this retrospective study was to assess the treatment outcome of arthroscopy and open-joint surgery in the management of internal derangement of the temporomandibular joint (TMJ).
Introduction
Internal derangement of the temporomandibular joint (TMJ) may be defined as disruption within the internal aspects of the TMJ in which there is a displacement of the disc from its normal function relationship with the mandibular condyle and the articular portion of the temporal bone. 1 When non-surgical treatment fails to manage the patient's problems, a surgical approach is often advocated. 2 Many surgical procedures have been widely used in the treatment of internal derangement of the TMJ ranging from a minimally invasive technique, such as arthroscopy or arthrocentesis, to total joint replacement. Yet there is no consensus on which surgical approach is best. 3 A few studies have been performed comparing the outcomes of different surgical techniques. These studies have reported a similar degree of pain relief for the procedures being compared with no procedure being clearly more effective than the other. 4, 5, 6 It is important for each TMJ surgical procedure to have appropriate indications and to evaluate the results in order to establish a standard of care as well as to monitor continuous quality improvement. 7 The recent development of TMJ arthroscopic surgery, a minimally invasive procedure, appears to have filled the clinical void between failed non-surgical treatment and open arthrotomy. In the past decade arthroscopic surgery has been used with increasing frequency to treat TMJ internal derangements that failed to improve following a reasonable course of nonsurgical therapy. 8 In this study the clinical outcome of arthroscopy and open TMJ surgery as a partial menisectomy and disc repair were evaluated in terms of one year post-operative pain and range of motion of TMJ.
Methods and Materials
The study was conducted in specialty clinics at two centers in Beirut, Lebanon and Paris, France. Sixty-two female Caucasian patients underwent surgical treatment for internal derangement of the TMJ at these sites between 2000 and 2003. The patients were followed for a 12-month period. The same inclusion and exclusion criteria were used to identify patients for enrollment in the study at each location (Table 1 ). Only the data from patients who completed the examinations before surgery and at intervals of one month and one year post surgery were analyzed ( Table 2) . Thirtyfour patients (mean age 32.4 years) in this study (Arthroscopy Group) underwent arthroscopic lysis of the adhesions and lavage of the joint space and 28 patients (mean age 37.8 years) over-all age ranged 35.1 years underwent arthroplasty and laser partial menisectomy with disc repair (Open TMJ Surgery Group).
The diagnosis of internal derangement as nonreducing disc displacement was made based on clinical examination, panoramic radiographic, and magnetic resonance imaging (MRI) findings. A conservative management had been tried but failed to control symptoms. All surgery procedures were performed under general anesthesia. Arthroscopic surgery consisted of lysis and lavage A nurse was appointed at each site to conduct all patient examinations independently and to record data. These methods were discussed with the examiners by conference call in an effort to standardize method of measurement. The subjective Visual Analogue Scale (VAS) was used by patients to their perception of pain before surgery, at the completion of rehabilitation, and of the joint space as described by Sanders. 9 The partial menisectomy with disc repair consisted of resection of a portion of posterior attachment and repositioning the disc. 10 Post surgical treatment included a combination of pharmacotherapy, splint therapy, and physical therapy. A standardized questionnaire was developed and used at both centers for clinical examinations (Figure 1 ). Figure 2 . Based on the VAS, the mean percentage of pain reduction for open surgery was 47% and 45% for arthroscopic surgery after 12 months. These reductions in pain were statistically significant (p<0.05) in the same group, but no significant difference was found between the two groups with regards to TMJ pain.
Thirty-two percent of the patients with open surgery and 26% of the arthroscopic surgery group had no further TMJ noise one year after surgery. Both surgical procedures significantly reduced the number of patients with joint clicking among all patients in the study. However, clicking was significant among the arthroscopy group.
One year following surgery the open surgery group showed a 50% reduction in maximum opening while only a 32% reduction was observed among the arthroscopy group. Jaw and muscle stiffness was significantly different after one year among the surgery group. The two groups experienced the same level of compromised chewing.
after 12 months. 4 Pain assessment on the VAS ranged from 0 to 10 with 0 representing no pain and 10 the worst pain. TMJ noise (clicking or crepitus) was also recorded. Mouth opening was determined by having the patient open maximally then measuring the distance between the incisal edges of the maxillary and mandibular central incisors in millimeters. Stiffness of the jaw and chewing function was also recorded.
The Chi-square test was used to assess if observed frequencies significantly differed from predicted frequencies. The change in maximum opening of jaws within each group was analyzed using a paired t-test. The comparison of maximum opening among groups was analyzed using Student's t-test. The significance level was set at (p< 0.05).
Results
Sixty-two female subjects were followed for 12 months after the surgery. The post-operative levels of pain in the two groups are presented in Table 3 . Frequency distribution of pre-and post operative chewing, mouth opening, clicking, and joint stiffness pain among the studied population.
The clinical treatment procedures (arthroscopy and surgery) can be seen in Figures 3 and 4 .
Discussion
The surgical treatment of disorders of the TMJ has always been directed at restoration of normal biologic form and function. A return to normal may not be a realistic expectation due to the damage from the internal derangement. A recuperative period of vigorous physical therapy designed to return the TMJ to a functional range that is manageable with either a reduction in pain or the elimination of pain are frequently acceptable goals.
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Long-term follow-up using standardized techniques for clinical examination, a large number of subjects, and a minimal number of dropouts from the patient pool are important for retrospective studies. 2 This was a short-term cohort study using a standardized technique for the clinical examination and performing a 12-month follow-up to minimize the number of dropouts which has been reported to be a minimum duration for a retrospective study. surgical method for the treatment of patients with TMJ intracapsular disorders. 18 Reduction of pain is thought to be caused by removal of the inflammatory substance within the joints and the increased disc mobility, which prevents adverse load concentration on the supporting tissue. Surgical procedures to re-establish a normal structural relationship should continue as a treatment option when appropriate, but arthroscopy with lysis and lavage also remains a viable option. At this time, it is not clear which patients, and what types of internal derangement, will benefit the most from such therapy as there appears to be equal benefit for all categories of patients.
The findings of the present study are in accord with other studies describing the results of both open surgery and arthroscopic surgery of the TMJ. 19 Long-term follow up will be necessary to determine if short-term results will endure.
The prevalence of temporomandibular joint disorders (TMDs) has been observed most frequently among women, 20, 21, 22 therefore, one reason to confine the study to only female patients is justified. In the future both gender and age comparisons may be important. Various studies have also indicated the frequency of the signs and symptoms of TMD increase with age. 20, 23, 24, 25 
Conclusion
There are several surgical procedures available for the treatment of internal derangement, or disc displacement with or without reduction, perforation of the articular disc or of the disc and/or the articulating surfaces. 26 Arthroscopic surgery appears to be a safe, minimally invasive, and effective method for treating internal derangements of the TMJ, reducing pain, and increasing mandibular range of motion for approximately 80% of patients. Although these results are encouraging, they are based on a retrospective, uncontrolled study.
Further research is needed on a larger sample size of both male and female subjects for a longer period of time comparing both treatment modalities in terms of enhanced quality of life among the studied population. which indicate this technique is significantly effective in relieving TMJ pain and noise. 13 Some surgeons report TMJ noise and/or pain returned in approximately half of their patients following disc repositioning surgery which is also in agreement with the findings of the present study. 12 This result suggests the surgeon's opinion on the integrity of the disc is essential to declare the surgical success of the open surgery approach. Both open surgery and arthroscopy significantly increased the maximum jaw opening. However, the maximum opening of the patients who underwent arthroscopy was significantly less than those who underwent open surgery.
The articular meniscus is important not only to achieve good condylar movement 14 but also to prevent fibrous ankylosis and/or an organic change of TMJ components. Therefore, surgical endeavors that preserve the disc should theoretically maximize patient benefits. The histopathologic change of the soft tissue in the TMJ is reported to be caused by chronic disc displacement. 15 Since the disc is avascular it has a little capacity for repair resulting in progressive degeneration and deformity. Therefore, early treatment is essential in order to preserve the disc.
Arthroscopic surgery significantly reduced all symptoms, however, clicking was more frequently and significantly observed in this group than the open surgery group. Some surgeons reported arthroscopic lysis and lavage of the joint space cannot recapture the disc. 16 Several studies reported a 80-90% success rate with arthroscopic lavage and lysis for the management of patients with painful limitation of mouth opening resulting from a closed lock of the TMJ. 17 A recent study showed arthroscopic anterolateral capsular release is a minimally invasive and effective
